U ER TR

35 2021 4F 5 A

Electric Power Engineering Technology

40 A3

DOI:10.12158/;.2096-3203.2021.03.006

S FRE S B 3K 247 DR B AR B9

B et AT, MBER, RHFE, kg’
(1. [ RV H45 1 7 RS AR R 4N ), T4 45T, 21205052, RaRi e A 45 PR 71 ([ 9
LRGBS ) I R AT 21110653, [H M YT A BRAE, I8 #E5T 210024)

1 E: AR E P AR RS AL i RN R RS TARKE REN S SR
WAl AT AL AR RSB T BN R 5 R, PR ) fe B EHA G, S AT A s E R R A Al
BRI T IRA AT H kR, R B E 5k 0% 0 4 A b sk AR B 04 Pk oh R AE ] A2 Bt B SRS R AT AL R IR R AL
R FARYE, AR RBELE T LM S RELN & FH i B AR PO RERERNE R EEFRNT 4k
S RBEANIER BAT LR R TR EAL B R o R 354 69 5 B Rnk, B ad R A 45 F BT Bk A4
84 oy B AR HAROR T SRR A, S R 4 K42 B AR ed H SRR SN IRIE ; kUG, 8 i S ) I AE 3% SRk A L o K ARk
HE R GO ML A M, 2L A5 R B UM AR o v ) 5 R B AT 45 R A

RHRER]  MLAEALAE AL s R A AT s 9 R 354 B A7 ; 0 R R A3 H) ; o) 5 e Kk

hE K S TMT734 SRR A

0 3l

Wi Tl 235 4 ) R 3% R0 YT R sHE 7 BT BUR
ST FL PR AT DK T TS 7 RE L O TH KL AL
AL i DA AR B L A 15 S 10 e ) R SR Ok
AR T 1E o 38 3 i fi F sl L, AT R b K R AL
B RGBSk R

FL DX 0] 82 AL ) A0 0 1 s H I ) 43 R T
DX I DAREAT IR BE 42 i 0 S A B, TR i 1 s A
500 kV A% f ik Sk rfuts, 49 8h 220 kV b X 67 4 4
BT R R > o I A SR T T AR T L R
AN PR AS [R] T 0 F U A R e A 5 |
R A R AR FE TR A A B, IR TR A X
A FLIAR R R Y R RE R B g
AR, AT S ) 0 SEL AT RN H R o B AR i e A 1
FEL AR 1) 500 30 9 40 0 O T i) A, R T R Y Y Js AT
4o [ REH Sl B 7 /N UE LU B 2500 IR 4
/O T N s P R T T S D33 o DA SR e
A3 XTI T 22 HE 3l 3R I R A 1 SR I AR
1 i v 55 = A7 20010 R Ay 9 5 HILAG) B4R Al By e SR 1Y
A RE VTR IR Wl T B, A skt ey i 5 22 £t 8 FL
R H, T R F A R, AU i R T TR R A 1Y) 7 ik L i
T3, R RSt R A J32FA T v e o A A g ) R

FUALAL At 6 1 D0 A 2 1 B AR 7 [ P A1 2 R 43
BEA)ZMRARPR . SCER[9—11 ] h ARG
REVR ARG A HI At B - 1 XU DGR T 22 3, 52 7t
WA B #:2020-11-20; 4= B 47 :2021-01-07
AAF R B R EEHLI R TR B (2016YFB0900500)

X E YRS :2096-3203(2021)03-0035-07

BT RE TR A I W 45 A BE 1 R0 T 3 58 5 1wl A7 4
SCHRL 12—13 ] H i 25 o0 TR ARig rb, ) ) T 97 ey 00 385 0
REVR TR DAL i RE R Lm0 ST AL AT, A2 ik T AR b
WA 5, W2 TR A . SCRR[ 14—15 |3
ik FRANSE I 7 Be LAk |l A2 SO D SR
BN TR 2%, JCBL TP AT H RS SOk
[16—17 10 TREBEAEA R 5 v 2 5
RII AR I 5 ot ) Rk 980 90 L 5 0 A P[] ) o 5K
a7, 4R T AR BTk

SRR X RIS A fift B H it 4 AR LI 31X )
RGN R 2 A GERE A 2
AE HL 3 B RSO RE 1, iy 9 JBE 2 30 Sy 14 i E L i 4
TR 10 bR Ly 25 4 ] 0 A7 7 AN R Bt R R SR A
FEVA A FL I DX ] F A (9 Rt 1, 482 M i RE R
25 73 DX 00 73 BC SR, LA R v 1 DX IE 5 156
AP LR B T 5K bl T S o

1 HRUGERER S HFIEN

P T BAL AR DA fey H R 2 (state of charge, SOC) FlI
fEFEIE (state of health, SOH ) DAl it 1 A4 7 75 FLRE
M A ANk P BB BE ). AR B R S fE
I AR G0 0T il DA Rt R Tt 2 AT
FRCHL A B o R R Sl D A Rl B AT AR
SRR, F AR E B AdE A Zh % SOC &
W SOC b/ T KR s K58/ 750 L T 38 L 58/ T80 v PAT 43
5 P E £ uh B 3 & B35 il (automatic generation
control, AGC ) 5 | B Y #EAAF B, W3R 1 PR,
TR 2 SERL DR B, R RO IE



2 HEHEAR 36

F1 EAEEI AGCIEHIBENEEBEITER
Table 1 Energy storage station information
for AGC of dispatching center
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Fig. 1 Computing flow of power and available time
characteristics for energy storage stations cluster
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energy storage stations cluster
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Fig.4 Data flow of power dispatching among energy
storage stations in power subarea division
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Table 2 Operational information of
controllable energy storage station
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Large-scale energy storage aggregation active power dispatching and

control in subarea division of power grid
CHEN Bing', XU Rui*, XU Chunlei’, QIU Chenguang’, ZHANG Qibing’ , ZHANG Xiaobai’
(1. State Grid Zhenjiang Power Supply Company of Jiangsu Electric Power Co. ,Ltd. ,Zhenjiang 212050, China;
2. NARI Group (State Grid Electric Power Research Institute) Co.,Ltd.,Nanjing 211106, China;
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Abstract ; With large-scale energy storage stations constructed and being in operation , energy storage source effectively promotes
power system dynamic regulating performance for its fast and high precision power control characteristics. Firstly, charging and
discharging ability of energy storage stations aggregation is analyzed and the aggregation analysis algorithm of subarea division of
power grid is proposed. The analysis results provide ancillary decision-marking proposals in fast power control, peak shifting in
short time and load trend following. Secondly, it summarizes the control objectives of energy storage stations aggregation
according to requirements of active power balance and power flow control for transmission and transformation in subarea division
of power grid. It proposes dispatching strategy which includes charging and discharging state convert and power regulation on the
basis of state of charge (SOC) for storage stations in equilibrium to calculate regulating volume in order to satisfy the control
objectives in close loop. Finally,a case proves that it develops the aggregation and scale advantage of energy storage source ,and
thus solves problems in dispatching and control for subarea division of power grid.

Keywords : large-scale energy storage source; aggregation character analysis; control objectives of subarea division of power

grid ; aggregation control for subarea division of power grid ;power dispatching strategy
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